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suggested for underestimation of CIs 
include the assumption that GDP was 
measured independently for every 
child in a survey and that GDP was 
measured without error.11,12  
Reassuringly, analyses of the same 
data yield similar conclusions that 
economic growth is associated 
with decreases in childhood under-
nutrition, but the reductions are an 
order of magnitude smaller than the 
proportional growth in per-capita 
GDP.
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Despite the use of similar source 
data,1–4 studies5–10 have yielded 
different conclusions about the 
association between economic 
growth and childhood undernutrition. 
Two groups9,10 with particularly 
divergent perspectives engaged in 
an exchange of Correspondence 
(September issue)11,12 debating whether 
the association exists at all.
Several differences in methods 
contribute to the disparity in 
estimates, but a simple difference 
explains much of the discrepancy: 
some authors express their results 
as absolute changes, whereas others 
report relative changes. 
The closer the stunting prevalence 
is to 0%, the larger the gap between 
relative and absolute changes—eg, a 
prevalence decrease from 20% to 19% 
would be considered an absolute 
change of 1%, but a relative change 
of 5%. In the dataset by Vollmer and 
colleagues,10 the average prevalence of 
stunting in countries was 35% when 
weighting all country-years equally, 
37% weighting by the Demographic 
and Health Surveys’ (DHS) sample size 
of children assessed for stunting, and 
42% weighting by the total country 
population at the time of every survey. 
Thus, relative changes in prevalence 
would be about 2·4–2·9 times larger 
than absolute ones. Heltberg5 noted 
that the coefficients of a regression 
using absolute units (prevalence vs 
log[GDP]) were three times larger 
than regressions using relative units 
(log[prevalence] vs log[GDP]). 
By use of an assumption of a 
37% stunting prevalence for all studies, 
we rescaled the relative measures to an 
absolute scale to show that the studies 
actually yield similar point estimates 
ranging from a 0·7%6 to 2·2%9 decrease 
in stunting prevalence per 10% GDP 
growth (ﬁ gure).
Other differences in methods, 
including use of diﬀ erent subsets of 
available DHS surveys and diﬀ erent 
sources for GDP estimates, account 
for the remaining disparities, but 
their effect is slight. Ruel and 
Alderman9 did their regression with 
only country ﬁ xed eﬀ ects, not year 
ﬁ xed eﬀ ects, whereas other studies 
controlled for the DHS survey 
year in addition to the country or 
geographical region. In our reanalysis, 
controlling for every calendar year 
dampened the eﬀ ect of GDP growth 
by less than 50%, as did the variability 
arising from the functional form used 
to transform the data, choice of link 
function, and weighting of countries 
(equally, by population, or by DHS 
sample size). These diﬀ erent methods 
generated variability smaller than 
the triple diﬀ erence due to relative 
scaling. 
After scaling to absolute change, the 
studies had similar point estimates 
(figure), but different CIs. Reasons 
Figure: Change in the prevalence of childhood stunting per 10% increase in per-capita gross 
domestic product
(A) Coeﬃ  cients reported in studies where log(GDP) was compared with the prevalence of stunting as an 
absolute change (blue circles) or log(prevalence) as a relative change (red circles). (B) Coeﬃ  cients for relative 
change were scaled by the average prevalence of stunting (37%) to approximate the absolute change in 
stunting prevalence per 10% growth in per-capita GDP based on every study. Black vertical lines show the 
95% CI for the studies that reported a conﬁ dence interval. GDP=gross domestic product.
2
Ch
an
ge
s i
n 
ch
ild
ho
od
 st
un
tin
g 
(p
er
 1
0%
 in
cr
ea
se
 in
 G
DP
 [%
])
–2
–6
–10
0
–4
–8
A B
Vo
llm
er 
et 
al (
20
14
)1
0
Ha
rtt
ge
n e
t a
l (2
01
3)
7
Ru
el a
nd
 Al
de
rm
an
 (2
01
3)
9
He
ltb
erg
 (2
00
9)
5
He
ad
ey
 (2
01
3)
8
We
bb
 an
d B
loc
k (
20
12
)6
Study
Vo
llm
er 
et 
al (
20
14
)1
0
Ha
rtt
ge
n e
t a
l (2
01
3)
7
Ru
el a
nd
 Al
de
rm
an
 (2
01
3)
9
He
ltb
erg
 (2
00
9)
5
He
ad
ey
 (2
01
3)
8
We
bb
 an
d B
loc
k (
20
12
)6
Study
See Correspondence page e81
Correspondence
e80 www.thelancet.com/lancetgh   Vol 3   February 2015
2 Feenstra RC, Inklaar R, Timmer M. The next 
generation of the Penn World table. National 
Bureau of Economic Research, 2013. 
http://www.nber.org/papers/w19255 
(accessed Nov 16, 2014).
3 The World Bank. Data: world development 
indicators. 2013. http://data.worldbank.org/
data-catalog/world-development-indicators 
(accessed Nov 16, 2014).
4 International Monetary Fund. World economic 
outlook database: October 2014 edition. 
http://www.imf.org/external/pubs/ft/
weo/2014/02/weodata/index.aspx (accessed 
Nov 16, 2014).
5 Heltberg R. Malnutrition, poverty, and economic 
growth. Health Econ 2009; 18: S77–88.
6 Webb P, Block S. Support for agriculture during 
economic transformation: impacts on poverty 
and undernutrition. Proc Natl Acad Sci 2012; 
109: 12309–14.
7 Harttgen K, Klasen S, Vollmer S. Economic 
growth and child undernutrition in sub-Saharan 
Africa. Popul Dev Rev 2013; 39: 397–412.
8 Headey DD. Developmental drivers of 
nutritional change: a cross-country analysis. 
World Dev 2013; 42: 76–88.
9 Ruel MT, Alderman H. Nutrition-sensitive 
interventions and programmes: how can they 
help to accelerate progress in improving 
maternal and child nutrition? Lancet 2013; 
382: 536–51.
10 Vollmer S, Harttgen K, Subramanyam MA, 
Finlay J, Klasen S, Subramanian SV. Association 
between economic growth and early 
childhood undernutrition: evidence from 
121 Demographic and Health Surveys from 
36 low-income and middle-income countries. 
Lancet Glob Health 2014; 2: e225–34.
11 Alderman H, Haddad L, Headey DD, Smith L. 
Association between economic growth and 
early childhood nutrition. Lancet Glob Health 
2014; 2: e500.
12 Vollmer S, Harttgen K, Subramanyam MA, 
Finlay J, Klasen S, Subramanian SV. Association 
between economic growth and early 
childhood nutrition—Authors’ reply. 
Lancet Glob Health 2014; 2: e501–02.
